Forefoot fractures are frequently accompanied by severe soft tissue damage. Therefore, treatment should focus not only on fractures but also on soft tissue damage, for which external fixation can be used as a surgical option. A 63-year-old woman presented to the emergency clinic of our hospital with forefoot pain after a motorcycle accident. Comminuted fracture of the proximal part of the metatarsal was diagnosed. Because of the swollen foot and fracture comminution, an operation using the Ilizarov mini external fixator was performed to prevent further damage to the soft tissue. Weight-bearing was permitted seven weeks after the operation, and the extraction of the apparatus was performed nine weeks postoperatively. One year later, the patient had no pain and had returned to ballroom dancing, a hobby which she performed five days a week, with no difficulties. Our results suggest that the Ilizarov mini external fixator should be considered not only for temporary treatment, but also for the entire duration of treatment of first metatarsal fractures associated with severe soft tissue damage. (J Nippon Med Sch 2017; 84: 144 147) 
Introduction
The first metatarsal is considerably wider and stronger than the other four metatarsals and one-third of the body weight is transferred through it. A fracture of this bone is rare in adults. A previous report stated that metatarsal fractures account for 5% of all fractures, and that only 1.5% of metatarsal fractures occur in the first metatarsal 1 .
For treatment, any evidence of instability or loss of the normal position of the metatarsal head should be managed with operative stabilization. For simple fractures of the shaft or articular surface, percutaneous smooth wires or screws are used. In contrast, for transverse or minimally comminuted fractures, plate and screw fixation should be employed 2 . However, once a fracture occurs, because of the paucity of subcutaneous tissue, the forefoot swells, making it difficult to use plate and screw fixation because of its bulky size. Here, we report a case for which we used an Ilizarov mini external fixator to treat a comminuted first metatarsal fracture. We have found no reports describing such a treatment in the English literature.
Case Report
A 63-year-old woman, without a remarkable medical history, presented to the emergency department of our hospital with left foot pain after a motorcycle accident. She was unable to walk without support when entering the consultation room because of the pain. There was tenderness at the base of the left first metatarsal bone, and the foot was markedly swollen. Radiography revealed a first metatarsal fracture (Fig. 1) , and for temporary treatment, a short leg-immobilizing splint was applied. She was asked to visit the orthopedic outpatient clinic the next day. After visiting the orthopedic department the next day, she underwent a computed tomography scan of the foot to evaluate the fracture in further detail, where it was revealed that the base of the first metatarsal had an AO type C3 comminuted fracture (Fig. 2) .
Sixteen days after the injury, an operation was performed with the patient in the supine position, under general anesthesia, with a tourniquet applied. The operation had been delayed because the patient was initially unwilling to undergo surgery. After an incision was made the ossicles were reduced to the articular surface of the medial cuneiform and fixated with a 1.5 mm wide
Kirschner wire. Thereafter, because of the marked swelling and shortening, we chose an Ilizarov mini external fixator instead of a plate and screws to prevent soft tissue damage and to protract the distal metatarsal for reduction. We inserted three 1.5 mm Kirschner wires into the distal part of the first metatarsal, two into the navicular bone, and one into the medial cuneiform and connected the distal three and proximal three wires to the distal and proximal unit of the external fixator. Subsequently, we protracted the distal unit distally and laterally, and after the reduction, connected the two units with rods (Fig. 3) . No weight-bearing was permitted for 7 weeks after the surgery, until the tenderness had completely disappeared, and only 50% partial weight-bearing was permitted at 8 weeks. The fixator was removed at 9 weeks (Fig. 4) , and full weight-bearing was permitted at 10 weeks after the operation. Bone union was observed after two months, and the patient returned to her hobby of ballroom dancing five days a week after six months.
At 12 months after the surgery, she had no pain or difficulty walking, and she received the highest score on the Japanese Orthopaedics Association (JOA) score and the Japanese Society for Surgery of the Foot (JSSF) hallux score. After the one-year follow-up, the patient gave informed consent.
Discussion
Because of the limited soft tissue coverage, and a mini- For fractures, an external fixator is used mainly for temporary reduction. However, in a severely comminuted or open first metatarsal fracture, it can also be used for the entire duration of treatment 11 . In the present case, external fixation was selected to be used for the entire duration of treatment due to the extensive soft tissue damage and deformity. By using external fixation, the soft tissue damage was minimized, and the reduction was easily accomplished.
In the present case, we selected the Ilizarov mini exter- of the lack of other reports as reference, the optimal timing for weight-bearing and apparatus removal is still unclear, making further studies to evaluate these necessary.
In summary, the use of the Ilizarov mini external fixator should be considered not only as a temporary measure, but also for the duration of treatment for acute first metatarsal fractures.
